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(54) D/A CONVERSION CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To simplify circuit constitution and to perform 
miniaturization by adding the specified amount of the current of a low-order 
bit to the current of a high-order bit 

SOLUTION: Accompanying the change of the current 1 1 by first and second 
MOSFET groups of the high-order six bits, since MOSFETs Q41-Q46 are 
selectively turned ON, a part of the current of a current source pMOSFET 4 
is branched to the MOSFETs Q41-Q46 and the ratio of 1:7 by first and 
second division MOSFETs Q31 and Q32 is fixedly compensated. Thus, since 
the current 1/8-12 for which the current 12 by the MOSFETs Q17-Q19 of 
the low-order three bits is divided by 1:7 is added to the current 11 by the 
MOSFETs Q1 1-Q16 of the high-order six bits, the current of I1+1/8.I2 is 
made to flow to an output pMOSFET 3 as a result Thus, interpolation by 
the low-order three bits to the high-order six bits is realized and the 
maximum gate width of the MOSFET is reduced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The D/A conversion circuit which consists of current sources of 1 bit of high orders N, and 2 
bits of low order N (N1+N2=N3), and is characterized by the thing of the current of 2 bits of N for which 
2 [ 1/2-N ] is added to the current of 1 bit of N in the D/A (digital/analog) conversion circuit of N 
triplet. 

[Claim 2] The 1st MOSFET group which the current source of 1 bit of N becomes from two or more 
MOSFETs as which the control signal of 1 bit of N is inputted into the gate, respectively, It consists of 
the 2nd MOSFET group which consists of two or more MOSFETs by which cascade connection of the 
source drain was carried out to each MOSFET of this 1st MOSFET group, respectively, and the DC 
power supply was connected to the gate. The 3rd MOSFET group which the current source of 2 bits of 
N becomes from two or more MOSFETs by which the control signal of 2 bits of N was inputted into the 
gate, respectively, and common connection of the drain was made, It consists of the 4th MOSFET 
group which consists of two or more MOSFETs by which cascade connection of the source was carried 
out to the common drain edge of said 3rd MOSFET group, and the DC power supply was connected to 
the gate. This 4th MOSFET group is the D/A conversion circuit of claim 1 which divided into 2-1:1 2Ns 
of drain currents which flow in the 3rd MOSFET group, and was divided and which is constituted so that 
1/2N of currents of 2 may be added to the drain current of said 2nd MOSFET group. 
[Claim 3] It is the D/A conversion circuit of claim 2 which gate width consists of as an MOSFET which 
are two N by which weighting was carried out by constituting the 1st and 2nd MOSFET groups as an 
MOSFET whose gate width is one N by which weighting was carried out so that conduction of the drain 
current which corresponded at least to the bit of 1 bit of N, respectively may be carried out so that 
conduction of the drain current to which the 3rd MOSFET group corresponded at least to the bit of 2 
bits of N, respectively may be carried out. 

[Claim 4] The 4th MOSFET group MOSFET of the 1st division which connected the DC power supply to 
the gate and connected the drain of said 2nd MOSFET to the source for the drain of said 3rd MOSFET 
at the drain, respectively, In the source the drain of said 3rd MOSFET at the gate a DC power supply It 
consists of MOSFETs of the 2nd division which connected the node different from the drain of said 2nd 
MOSFET to the drain. The D/A conversion circuit of claims 2 or 3 constituted so that the current 
which flows the 3rd MOSFET group by MOSFET of these 1st division and the 2nd division might be 
divided and conduction of the 1/2N of the currents of 2 might be carried out to the drain of MOSFET 
of the 1st division. 

[Claim 5] Claim 2 which the drain of MOSFET of the 2nd division and each drain of two or more 
MOSFETs which constitute the 5th MOSFET group in juxtaposition are connected [ claim ], and makes 
the control signal of 1 bit of said N input into the gate of the MOSFET group of these 5th thru/or one 
D/A conversion circuit of 4. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the D/A conversion circuit which consists of 

semiconductor integrated circuits. 

[0002] 

[Description of the Prior Art] In a digital control circuit, in order to control an analog-control object by 
the digital signal, the D/A conversion circuit which changes a digital signal into an analog signal is used. 
Since each bit of a digital signal is changed into the corresponding analog value, in order to raise D/A 
conversion precision in this D/A conversion circuit, the number of circuits for increasing the number of 
bits, therefore changing each number of bits may increase, and circuit magnitude may increase. 
[0003] As a conventional D/A conversion circuit, the thing of an electrical potential difference and the 
thing of a current have an output. As a configuration which outputs an electrical potential difference, 
there are some which were indicated in a "high-speed convergence frequency synthesizer LSI using 
numerical phase comparison" Institute of Electronics, Information and Communication Engineers 
technical research report besides Kokubo, and ICD95-September, 1995 [ 123 or ]. As shown in drawing 
5 , in order to reduce the area of a 20-bit D/A converter, this divides a 20-bit signal into 12 bits of high 
orders, and 8 bits of low order, outputs a current to 12 bits of high orders by the X encoder 101, the Y 
encoder 102, and the current eel matrix 103, and outputs this as an electrical potential difference with 
an operational amplifier 104. Moreover, in order to interpolate 8 bits of low order, it inputs into the 
sigmadelta modulator 105. The output of this sigmadelta modulator 105 is 1 bit, when this 1-bit output 
is 1, is constituted so that only many one numbers may be specified rather than the number to which 
the X encoder 101 points, and is performing addition with the 12 bit signal of high orders. However, 
since the D/A conversion circuit which outputs this electrical potential difference has complicated 
circuitry, circuit magnitude will become big. 

[0004] On the other hand, there are an "area saving PLL circuit which digitized loop filter" 1995 
Institute of Electronics, Information and Communication Engineers synthesis convention besides Igura, 
and a thing indicated in C-March, 1995 [ 612 or ] as a configuration which outputs a current. This 
consists of MOSFETs 201-206 by which weighting was made corresponding to each bit, and 
pMOSFET207,208 and nMOSFET209 which can come and output the source drain current of ** 
MOSFET as a current, as shown in drawing 6 . 
[0005] 

[Problem(s) to be Solved by the Invention] The D/A conversion circuit of drawing 6 is 2 Ns when digital 
value is set to N, in order to constitute MOSFETs 201-206 as a current source of weighting 
corresponding to a bit, although circuitry can be simplified as compared with the circuit of drawing 5 . 
MOSFET of twice as many gate width as this is needed. For example, in the case of 9 bits, as shown in 
drawing 3 (a), MOSFET of each gate width of 256, 128, 64, 32, 16, 8, 4, 2, and 1 is needed, especially 
MOSFET of the gate width of 256, 128, and 64 becomes with a thing with the very big occupancy area, 
and the miniaturization of a D/A conversion circuit becomes difficult. Thus, in the D/A conversion 
circuit of the conventional current mold, if the number of bits increases, area will increase exponentially, 
and there is a problem that the miniaturization of a D/A conversion circuit becomes difficult. 
[0006] The object of this invention is to offer the D/A conversion circuit which enabled simplification of 



JP,09-223967,A [DETAILED DESCRIPTION] 



2/4 ^— v 



circuitry and made the miniaturization possible. 
[0007] 

[Means for Solving the Problem] In the current mold D/A conversion circuit of N triplet, the D/A 
conversion circuit of this invention consists of current sources of 1 bit of N which divided and these- 
divided N triplet into 1 bit of high orders N, and 2 bits of low order N, and 2 bits of N, and is 
characterized by the thing of the current of 2 bits of N for which 2 [ 1/2-N ] is added to the current of 
1 bit of N. Namely, the 1st MOSFET group which the current source of 1 bit of N becomes from two or 
more MOSFETs as which the control signal of 1 bit of N is inputted into the gate, respectively, It 
consists of the 2nd MOSFET group which consists of two or more MOSFETs by which cascade 
connection of the source drain was carried out to each MOSFET of this 1st MOSFET group, 
respectively, and the DC power supply was connected to the gate. The 3rd MOSFET group which, as 
for the current source of 2 bits of N, the control signal of 2 bits of N becomes from two or more 
MOSFETs by which it was inputted into the gate, respectively and common connection of the drain was 
made, It consists of the 4th MOSFET group which consists of two or more MOSFETs by which cascade 
connection of the source drain was carried out to the common drain edge of this 3rd MOSFET group, 
and the DC power supply was connected to the gate. The 4th MOSFET group is constituted so that 
2Ns of drain currents which flow in the 3rd MOSFET group may be divided into 2-1:1 and the current of 
divided 1/2N2 may be added to the drain current of said 2nd MOSFET group. 
[0008] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is explained with reference 
to a drawing. Drawing 1 is the circuit diagram of 1 operation gestalt of this invention, and is the example 
constituted as a D/A conversion circuit of the current mold which outputs the analog current 
corresponding to the digital value of 9 bits. And these 9 bits are divided into 6 bits of high orders, and a 
low order triplet, and it constitutes as the current source of 6 bits of high orders, and a current source 
of a low order triplet. That is, many nMOSFET(s) 1 and 2 are constituted as nMOSFET of the gate 
width of one unit, respectively, it is carrying out parallel connection of the necessary source drain and 
the necessary gate of the number among these nMOSFET(s) 1 and 2, respectively, and are constituted 
as an MOSFET of one these times the gate width of the number, and constitute MOSFET equivalent to 
MOSFET from which gate width differs. Here, to many of these nMOSFET(s) 1 and 2, as shown in 
drawing 3 (b), by 6 bits of high orders, gate width constitutes MOSFETQ1 1-Q16 proportional to this 
number by which weighting was carried out, and Q21-Q26, respectively from making nMOSFET 1 and 2 
into 32 pieces, 16 pieces, eight pieces, four pieces, two pieces, and one parallel connection structure, 
respectively. Similarly, also in a low order triplet, parallel connection of four pieces, two pieces, and the 
one nMOSFET is carried out, respectively, and MOSFETQ17-Q19 are constituted. 
[0009] and every which constitutes 6 bits of said high orders — connection is made and the 1 st 
MOSFET group is constituted so that the signal of 6 bits of high orders may be inputted into the gate 
of MOSFETQ1 1-Q16, respectively, moreover, every — a DC power supply is connected to the gate of 
MOSFETQ21-Q26, and the 2nd MOSFET group is constituted. In addition, cascode connection of each 
nMOSFET 1 and 2 which constitutes the 1st and 2nd MOSFET groups is made, a channel length 
modulation doubles [ gd/gm (for drain conductance / of nMOSFET102 /, and gm, similarly gd is mutual 
conductance) ] by this, and since it is gd<gm, linearity improves. Moreover, it connects in common and 
each drain of the 2nd MOSFET group of 6 bits of high orders is connected to the source of the output 
pMOSFET3 which considers a drain current as the output of a D/A conversion circuit, in addition, every 
which constitutes 6 bits of high orders — the current value to which the source drain current of 
MOSFETQ1 1-Q16 was added is set to 11. 

[0010] On the other hand, among nMOSFET(s) 1 and 2 which constitute a low order triplet, nMOSFETI 
is constituted as MOSFETQ1 7-Q1 9 by which weighting accompanying the number of the parallel 
connection described above like 6 bits of high orders was made, the signal of a low order triplet is 
connected to the gate for each [ by which parallel connection was carried out ] MOSFET of every, 
respectively, and the 3rd MOSFET group is constituted. Moreover, it connects in common and the 
whole of each drain of this 3rd MOSFET group is connected to the source of the 4th MOSFET group 
which consists of two or more nMOSFET2 on it. Although a DC power supply is connected to the gate 
like 6 bits of high orders, this 4th MOSFET group MOSFETQ31 of the 1st division which consists of one 
nMOSFET here, The division configuration of the eight nMOSFET(s)2 is carried out by MOSFETQ32 of 
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the 2nd division which consists the gate of seven nMOSFET(s) which carried out parallel connection, 
and it constitutes so that the ratio of the gate width of MOSFETQ31 and Q32 of the 1st division and 
the 2nd division may be set to 1:7 as a result. 

[0011] And although the source of MOSFETQ31 and Q32 of these 1st division and the 2nd division is 
connected to the drain of the 3rd MOSFET group in common, the drain of MOSFETQ31 of the 1st 
division is connected with the drain of the 2nd MOSFET group of 6 bits of said high orders in common, 
and the drain of MOSFETQ32 of the 2nd division is connected to the source of independent pMOSFET4 
as a current source. Consequently, the drain current 12 of the 3rd MOSFET group of a low order triplet 
will be divided into 1:7 by MOSFETQ31 and Q32 of the 1st division and the 2nd division, one eighth of 
the drain currents of 12 will flow to MOSFETQ31 of the 1st division, and this will be added to the drain 
current of the 1st and 2nd MOSFET groups. 

[0012] In addition, with this operation gestalt, when the current II of 6 bits of high orders changes 
Since a gap arises in the current ratio of 1:7 by MOSFETQ31 and Q32 of the 1st division described 
above as the current of a current source pMOSFET4 is fixed, and the 2nd division, In order to amend 
this, the drain of the 5th MOSFET group with which a source drain consists of MOSFETQ41-Q46 which 
consisted of two or more pairs of nMOSFET(s) 1 and 2 by which cascade connection was carried out is 
connected to the drain of the 2nd division MOSFETQ32 of said 4th MOSFET group. And said DC power 
supply is connected to the gate of nMOSFET2, and the gate of nMOSFETI is constituted so that each 
bit input of the 1st MOSFET group of 6 bits of said high orders may be inputted, respectively. Since 
MOSFETQ41-Q46 are selectively turned on by this in connection with the current 11 by the 1st and 
2nd MOSFET groups of 6 bits of high orders changing, a part of current of a current source pMOSFET4 
is made to shunt toward MOSFETQ41-Q46, and the ratio of 1:7 by said 1st and 2nd division 
MOSFETQ31 and Q32 is compensated uniformly. 

[0013] Therefore, in the D/A conversion circuit of this configuration, since the currents 1/8 which 
divided the current 12 by MOSFETQ1 7-Q19 of a low order triplet into the current 11 by MOSFETQ11- 
Q16 of 6 bits of high orders by 1:7, and 12 are added to an output pMOSFET3, the current of 11+1/8, 
and 12 will flow after all. Thereby, interpolation by the low order triplet is realized to 6 bits of high 
orders. Drawing 2 is drawing showing this generally. The D/A conversion circuit of N triplet 1 bit of high 
orders N It divides into 2 bits (N3=N1+N2) of low order N, 1/2N2 of the current 12 of 2 bits of low order 
N are added to the current 11 of 1 bit of high orders N, and 1.1+1 / storage make it output 2Ns of 
currents of 2 and 12, and according to 2 bits of low order N to 1 bit of high orders N is realized. 
[0014] When a 9-bit D/A conversion circuit is constituted from this operation gestalt, consequently, the 
number of nMOSFET of one unit needed As shown in drawing 3 (b), nMOSFET(s) 1 and 2 are all 32, 16, 
8, 4, and 2 or 1 piece in 6 bits of high orders. In a low order triplet, nMOSFETI is [ 4, 2 or 1 piece, and 
nMOSFET2 ] eight pieces, and nMOSFET 1 and 2 is six pieces as an object for amendment at this, 
respectively, on the other hand, by the conventional method, like drawing 3 (a), respectively nMOSFET 
1 and 2 is markedly alike, 256, 128, 64, 32, 16, 8, 4, and the number of MOSFETs that is required for 2 
or 1 piece, and is needed are reduced, and a miniaturization can be realized by 9 bits. 
[0015] Drawing 4 shows the 2nd operation gestalt of this invention, and has given the same sign to the 
part at the 1st operation gestalt and equivalence of drawing 1 . Here, each 1st [ for constituting each 
current source of 1 bit of N and 2 bits of N ] thru/or 4th MOS group consists of pMOSFET(s). With this 
operation gestalt, the polarities of a power source differ, and also a fundamental configuration and 
actuation are the same as the 1st operation gestalt, and detailed explanation is omitted. 
[0016] In addition, although said operation gestalt shows the configuration which carried out parallel 
connection of the nMOSFET of the gate width of one unit with the number different, respectively as an 
MOSFET which constitutes different weighting to the bit in the 1st as a current source thru/or the 3rd 
MOSFET group, it cannot be overemphasized that MOSFET from which the gate width formed by the 
width method by which each gate width is proportional to weighting, respectively differs may be used. 
[0017] 

[Effect of the Invention] In the current mold D/A conversion circuit of N triplet, as explained above, 
since this invention consists of current sources of 1 bit of N which divided N triplet into 1 bit of high 
orders N, and 2 bits of low order N, and 2 bits of N and is adding 1/2N2 of the current of 2 bits of N to 
the current of 1 bit of N, it interpolates a high order bit by 2 bits of low order N, and the D/A 
conversion of N triplet of it becomes possible. Thereby, 2 or the D/A conversion circuit which it could 
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decrease to 1 by 2Ns, and occupancy area was small, and made the miniaturization possible can realize 
the 2Ns of the 2Ns of the maximum gate width of MOSFET from 3. 
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«:misam2 ©MOS F E Tg?£> F U-T >«ift8CftnA* J: 

(0008] 

isffi£#iRi/Ti&9§-r&. h 1 «**w>— »aia»G> 

iHUSBTCfcO* 9fcTf Y<OT : 4*J2>\'W<ttfc*Z>'7'*' 
P iTOftfc H3^?r *^i&32<Z> D / A S!^Ih138 i U TfltfiS 

MOSFETl. 2tt. mhliW-l-eOn 
MOSFETiUt«^nt*J0, Ch6©nMOS 
FET1. 20r>^-fc. B^CDfE&CDV-* ■ Kl/.-OS 

-h^COMOSFETiU-C^fiSL/. HS**»fc* 
MOSFET<b^#MOSFET*:t$lfifcbTl,>*. C 
CTtt, C©^il©nMOSFETl. 2CC*fLT. 

03 (b) tC^-Tcfc^CC. ±tt6K»>tll. nMOS 
FET1. 2*r-t*i-en3 2(1. 16(B. 8(1. 4fflL 

2d, i«<oife3W»i*it&ctt. -e-n-en*'- 

h tififtJEKBSfctCttlfl U fcfi^WW $ ti/cM O S F E T Q 
1 1-Q1 6. Q2 l-Q2 6?:«fiJibtL^. HNS 
tc. T(fc3 tr? HC*Jt>Tfc. 4<B, 2(1. ldOnM 
OS F ET«^M"J«ttt/tMOS F ETQ 1 7 
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(0 00 9] -ei^r. f5iB-b<a6tr* h^^tiSM 
OS F ETQ 1 1— Q 1 6<JW- hCC«^-n^tlJ:(i6 

MOSFET8W#dci***. £/c. SMO S F ETQ 
2 1 -Q2 6<DY- ncuncum&&&2t\m2<DM 

OSFETBWHtfiRSn*. fc*5> »14jJ:aW2©M 
OSFETef**fiJct5ii^OnMOSFETl. 2« 
*X3- FfMfc2*rC*i9. cftCC^D^ + ^fi^S 
10 **trd/gro (gdttnMOSFET102©KU-f> 

«:/«ro. gd<gmr*2>©t, #jjma*iaj±-r*. * 

fc. ±146^7 KD»2©MOSFETgf(DSKU-(> 

ffS <D tti *J £ T * HI *J p M O S F E T 3 <D V - * tt <* 
nt^S. fc*s> Ji<46fc^ h^Mf^MOSFE 
TQ 1 1 — Q 1 6©V-^ • F U^>^^* 1 ttl^5ti/c 
«?£tiS* I 1 

(0010] — Jj. T&3 t^v b£«tfi£T£nMOS F 
20 ET1, 2©^, n MO SFETltt, _btt6 fcT? h 

WcMOSFETQ 1 7-Q 1 9 i U"C«t^$ ftT* 
0, *<Dy«-htCW3fe3Wttl*Snfc»MOSFET««: 
eti-etiTfit3 t7 hOfi**t!S1ft'£tl. ^3©MOS 
FETS¥*<«Mfci**l*. C(DS3<OMOSFET 

©nMOSFET2^e>^C^4©MOSFETIf©V 

-^tc^snn>2>. c©i4©MOSFEmt 

30 CCril 1 flOnMOS f ETa>e>fc*3u#£d 
©MOSFETQ3 1 t, 81©nMOSFET2^y 
- h ^MU/c 7 (1<D nMOSFETWj:^2 
^fd<DMOSFETQ32i-C^*9»JSJclx. felil/T 
M 1 ^SM*5«fcc;^2 M©MO S F E TQ 3 1. Q3 2 
. ©y- h*sOitau : 7 6cr«c^j:^«:«fi£b-CC^. 
(OOllltl/t. cn^l^«fc^2^W© 
MOSFETQ3 1. Q 3 2COV-^«^3ltcm3<^)M 
OSFETPcOKU^>«:if^$^*^. ^l^SOOM 
OSFETQ3 10>KU>f>«mffi-h(46^«? K0^2 

40 ©MOS F ET3*<0 F U ^ >i^il^^$ tl. ^2^ 
Sd<DMO SFETQ3 2 © K U ^ >li&£LUtcmmm£ 
Ut©pMOSFET4©V-^«:^htl>i. c 
<D&&. T{43evh©^3©MOSFETH©FU-( 
>fSlj£l 2 3^* 1 ^fc<fc^ 2^«©MO S F E T Q 
3 1 . Q3 2tC<t-5t 1 : 7 ^1^»I©M 
OSFETQ3 2©l/8©KU^>«iSW 
tl, CW^l 45<tC/m2<DMOS F ET8M>FH > 

(0012] /i*5. CCr>H^gg-C«. ±(i6 e y h<0 
50 l«Sn/cit«:. -SiJ£i®pMOSFET4 



HK0MOSFETQ3 1. Q32(cj;51 : 7<D®£tfc 

U-O^^^^fctl^nMOS F ET 1 . 2 
TfllfiSSflfcMOSF ETQ4 1 -Q46^6^t^5 
(DMOSFETSf© K U-T >^H5ie^4CDMOS FET 
^2^S«MOSFETQ32©^-f>tC^^ 
-ett. nMOSFET2©y- htC«^IBD 
C«W»stttftdn. nMOSFETl©^-Miwa± 
(46 tf* h©aiOMOSFETBW)«9 HAA* 1 * 

fiiBt? h©»14«J:Cf»2«>MOSFET»CCJ:4 
«fcl l#£ft<*n*<D«:#-*T* MOSFETQ4 1 
*Q4 6tfi&tRiniC*>2*i*fc*>* «ifci®pMOSF 
ET4<D«ifttf>— ^MOSFETQ4 1 -Q4 6K# 
ifc*i±. 1 *5<fc SB 2 ©^SflM OSFETQ3 

1. Q3 2 l : 7CDit*— ®Cti«-r*. 

( 0 0 1 3 3 0/c*«oT, C<Dl«fi3tOD/A^IslSS-C 
kt. W^pMOSFET3tC«±{46 tr-y HOMOS F 
ETQi 1-Ql 6K<fc*mi£l i*c. TttStrvh© 
MOSFETQ1 7-Q1 9tCcfc*«ifcl 2*1 : 7 "C 
^«Ufc*»l/8 • I 2 3WftOA6n4©r. 1 
+ 1/8 • I 2<&*fift* J iftiiac£*ctr*. CtitcJ: 
0. ±(46 tf* htcttUtrTtiiS t^v h«cj:*anB*«* 
astis. 02«cn^^^t0-c*o. N3tT 
9 h<OD/A^!ft08S^±(4N 1 tTv K TflkN2tr» 
h (N3 = N1+N2) Cca«U ±&N 1 tr* KD« 
i£l 1 K % T&N2 tf* KOSift I 2<D1 / 2"«m* 
t I i + i /2" • I 2©Stfi*tttf3T*J:5K:U ± 

[0 0 1 4 ] CCDlSSI. COSlMfittt. 

©nMOS FETOiMH*. 03 (b) dCmOtcX^ 
tC. JbfifcB tr* hTttnMOSFETl. 2^C>fnfe 
32, 16. 8. 4, 2. Ttt3evhr 
UnMOS FET 1 **4. 2. Id. nMOSFET2 
*S8fflr*9. cntCffiiEffliUrnMOSFET 1 . 

« % S3 (a) 6)J:9fiC % 9tf? hTtt. nMOSFE 
Ti, 2^h-en2 5 6, 1 2 8. 64. 32. 1 
6. 8. 4. 2. ll£«t*0. ^iSnSMOS 
FETOtt^«aKfi«2^ /h3Sffc***C»*. 
{0015304 ttWWOJI 2 ©^tfcJ&JBSrn* U*C *5 
0.01 ©mi i«WB«c«MMc»BI—1W* 



0 ^¥9-223967 

6 

ffo?**. ccrtt, n i tr* h*s<ttfN2tr * 

SSifeiS^^T^/cSXD^l fcC>U3*4<D&MOS# 

*pMOSFETr»«itc>*. cotMlfirtt. 
c o o i 6 ) OT»raBi»rtt. «%«^ i/t© 

®1^^3©MOSFETef«l*jW5t^ nc*t-r 
»tc *MO S F ET t l/t . 1# 
<a<Z>y- h0s<DnMO S F ET**ti-etiR«c&«a"C 

©S«t4MOSFET*fflC>t<)J:^Cittf^ *T4> 
[0017] 

{flHoaW] ELbBWl^fc* N3e-> 

N 1 hiT&N2 tf? hftC^SflUfcN 1 h£N 
2 tT ? h ©*«WCl§li« *V N2tf»> <D«ft<D 1 / 
2" , *N 1 h<D^CC^UTl^<D"C. TttN2 

AKlfc^tti**. CtUCfcO. MOSFET^ 
hi^£2" , ri>62" , &*t>ta2 B1 K{&ia-C#, £W 

[®McDffi#nctfe^] 

(0 1 ] *»9!©D/A»:»Eltt©» 1 ©^SfeJf2£S<DlsI 

[02] *MHC£«Ttte? hCCJ:*»M«&9rr* 

30 [0 3] $M t«*«WTOMO S F E T«f©y- h 

[04] ^MiCDWa^DjHWttOBlWC**. 

[0 5] ee^<D«EESD/AS!JfelHli80— ^©IslB80-C 

[06] |j£3|^«ijftfflD/AKjftIBIK«>--«OEI88BI"C 

1.2 nMOSFET 
3. 4 pMOSFET 
40 Q11-Q16 Jztt6tr^ hMOSFET 
Q 1 7~Q 1 9 T&3 fc^* hMOSFET 
Q2 1-Q26 _t{46 fc^* hMOSFET 
Q3 1. Q32 mi. SfT2<D&#f<!MOS FET 
Q41-Q46 IRJfflOMOSFET 
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